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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 8/30/06 was filed after 
the mailing date of 8/30/06. The submission is in compliance with the provisions of 37 
CFR 1 .97. Accordingly, the information disclosure statement is being considered by the 
examiner. 

Drawings 

2. Figures 2-4, 6-12 and 37 should be designated by a legend such as --Prior Art~ 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office action 
to avoid abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. Claim 1, 2, 5-9, 15, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicant's admitted prior art (hereinafter referred to as AAPA) 
in view of Takeda et al (US4551846). 

Re claim 1 , AAPA teaclies a clocl< recovery circuit for recovering a symbol clock 
from an input signal, comprising: 

an N-interval detection unit (circuit 3700 in fig. 37) operable to detect an N zero- 
crossing interval (page 4 lines 4-6); 

a judgment unit (generator 3701 in fig. 37) operable to judge whether the N zero- 
crossing interval is within a predetermined interval range (page 4 lines 7-10); and 

a clock generation unit (symbol clock 128 in fig. 4) operable to generate a symbol 
clock based on a result of the judgment (page 3 lines 2-7). 

AAPA fails to teach to detecting an N zero-crossing interval with reference to N+1 
zero-crossing signals obtained from the input signal, where N is an integer greater than 
or equal to 2. However Takeda teaches detecting an N zero-crossing interval (col. 3 
lines 45-46) with reference to N+1 zero-crossing signals obtained from the Input signal 
(col. 1 lines 39-41, since the intervals are counted between successive zero-crossing 
points it would be necessary to have one more zero-crossing point than zero-crossing 
intervals), where N is an integer greater than or equal to 2 (col. 3 lines 47-49). 

Therefore taking the combined teachings of AAPA and Takeda as a whole, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to incorporate the feature of Takeda into the circuit of AAPA. The motivation to 
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combine Takeda and AAPA would be to Increase the signal to noise ratio (col. 3 lines 
50-52 of Takeda). 

Re claim 2, the modified invention of AAPA teaches a clock recovery circuit 
wherein the clock generation unit uses the N+1 zero-crossing signals as valid zero- 
crossing signals In generating the symbol clock If judged In the affirmative (page 3 lines 
16-22 of AAPA), and Ignores at least one of the N+1 zero-crossing signals In generating 
the symbol clock If judged In the negative (page 4 lines 22-26 of AAPA). 

Re claims 5 and 6, the modified Invention of AAPA teaches a clock recovery 
circuit wherein N=2 (col. 3 lines 45-50 of Takeda, It would be obvious to set N to 2). 
Furthermore, it would be a designer's choice to set the minimum and maximum time 
Interval which would yield the most optimal results. 

Re claim 7, the modified invention of AAPA teaches a clock recovery circuit, 
wherein the N-interval detection unit Includes: 

a zero-crossing detection subunit operable to detect zero crossings based on the 
Input signal (col. 9 lines 17-19 of Takeda, It would be obvious to detect the zero- 
crossings before counting the zero-crossing Intervals); 
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a counting subunit operable to measure a time interval between adjacent zero 
crossings (col. 9 lines 8-12 of Takeda); and 

an adding subunit operable to sum N number of adjacent intervals, and output 
the result as an N-interval control signal (col. 9 lines 12-16 of Takeda). 

Re claim 8, modified invention of AAPA teaches a clock recovery circuit wherein 
the input signal is an in-phase or quadrature component of a signal obtained by 
detecting a modulated signal (page 1 lines 25-28 of AAPA). 

Re claim 9, the modified invention of AAPA teaches a clock recovery circuit 
further comprising: 

a 1 -interval detection unit operable to detect a 1 zero-crossing interval between 
adjacent zero-crossings (col. 1 lines 39-41 of Takeda), wherein 

the judgment unit judges whether the 1 zero-crossing interval is within a 
predetermined interval range (page 4 lines 7-10 of AAPA), and only judges in the 
affirmative if the 1 zero-crossing interval and the 2 zero-crossing interval are both within 
respective predetermined interval ranges (page 4 lines 16-22 of AAPA). 
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Re claim 15, the claimed limitations recited have been analyzed and rejected 
with respect to claims 1 and 9. 



Re claim 16, it would be a designer's choice to set the minimum and maximum 
time interval which would yield the most optimal results. 

3. Claims 3, 10, 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicant's admitted prior art (hereinafter referred to as AAPA) 
and Takeda et al (US4551846) in view of Kim (US5859671). 

Re claim 3, the modified invention of AAPA fails to teach a clock recovery circuit 
wherein the clock generation unit includes a circuit operable to adjust a timing of the 
generated symbol clock based on a phase error with a valid zero-crossing signal, and 
output the adjusted symbol clock. 

However Kim teaches a clock recovery circuit (fig. 1 , col. 1 line 38) wherein the 
clock generation unit includes a circuit operable to adjust a timing of the generated 
symbol clock (block 60 in fig. 1 , col. 1 lines 49-51 ) based on a phase error (block 50 in 
fig. 1, col. 1 lines 49-51), and output the adjusted symbol clock (the output of block 60 in 
fig. 1 ). It would have been obvious to use the phase error with a valid zero-crossing 
signal as taught by AAPA (see page 2 lines 5-7 of AAPA). 

Therefore taking the modified teachings of AAPA and Takeda with Kim as a 
whole, it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to incorporate tlie feature of Kim into tlie circuit of AAPA and 
Tal^eda. Tine motivation to combine Kim, Tal<eda and AAPA would be to demodulate a 
transmission signal without an error (col. 1 lines 33-36 of Kim). 

Re claim 10, the claimed limitations recited have been analyzed and rejected 
with respect to claim 3. 

Re claim 12, the claimed limitations recited have been analyzed and rejected 
with respect to claims 1-3. Furthermore, it would be necessary to have I and Q 
component processing units to process received I and Q signals (see page 1 line 25 - 
page 2 line 8 of AAPA). 

Re claim 13, the modified invention of AAPA teaches a clock recovery circuit 
wherein the modulated signal has a frame structure that includes a preamble, a 
unique word and data (page 1 lines 14-16 of AAPA), and 

the clock recovery circuit further comprises a switching circuit (switch 3706 in fig. 
37 of AAPA) operable to output zero-crossing signals validated by the processing units 
to the clock generation unit as phase error information when the detected signal 
corresponds to one of the preamble and the unique word (page 4 lines 1 0-1 5 of AAPA), 
and to output the zero-crossing signals obtained from the in-phase and quadrature 
signals to the clock generation unit as phase error information when the detected signal 
corresponds to the data (page 1 line 25 - page 2 line 8 of AAPA). 
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4. Claims 4 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over applicant's admitted prior art (hereinafter referred to as AAPA) and Takeda 
et a! (US4551846) in view of Bolger et al (US5565930). 

Re claim 4, tine modified invention of AAPA fails to teach a clock recovery circuit 
wherein the clock generation unit includes a circuit operable to generate a pulse at a 
center of adjacent zero crossings with reference to a valid zero-crossing signal, adjust a 
timing of the generated symbol clock based on a phase error with the generated pulse, 
and output the adjusted symbol clock. 

However Bolger teaches a circuit operable to generate a pulse at a center of 
adjacent zero crossings with reference to a valid zero-crossing signal (col. 9 lines 38- 
45), adjust a timing of the generated symbol clock (col. 9 lines 45-48), and output the 
adjusted symbol clock (the output of circuit 30 in fig. 4). It would be obvious that to use 
the phase error associated with the generated pulse to adjust the timing. 

Therefore taking the modified teachings of AAPA and Takeda with Bolger as a 
whole, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the feature of Bolger into the circuit of AAPA and 
Takeda. The motivation to combine Bolger, Takeda and AAPA would be to increase the 
bit resolution (col. 3 lines 16-18 of Bolger). 
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Re claim 1 1 , the claimed limitations recited have been analyzed and rejected 
with respect to claim 4. 

Allowable Subject Matter 

5. Claims 21 -23 are allowed. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: The allowable subject matter in claim 21 pertains to a center detection subunit 
operable to detect a temporal position of a center between adjacent in-phase and 
adjacent quadrature zero-crossing signals, and output in-phase center signals and 
quadrature center signals; 

a M-interval judgment subunit operable to judge whether each in-phase and 
quadrature interval signal is within a predetermined interval range; 

a N-interval judgment subunit operable to sum two adjacent in-phase interval 
signals and N adjacent quadrature interval signals to generate an in-phase N-interval 
signal and a quadrature N-interval signal, and judge whether each in-phase and 
quadrature N-interval signal is within a predetermined interval range (N, M=positive 
integers; N>M). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LEON-VIET Q. NGUYEN whose telephone number is 
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(571 )270-1 1 85. The examiner can normally be reached on Monday-Friday, alternate 
Friday off, 7:30AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on 571-272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Leon-Viet Q Nguyen/ 
Examiner, Art Unit 261 1 



/Chieh M Fan/ 

Supervisory Patent Examiner, Art Unit 261 1 



